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y/IK 576.895.1:591.545 

nOnbITKA C03AAHHA rMnOTE3bl CE30HHOTO C03PEBAHHA 
TEJlbMH HTOB B OKOHHATEJlbHOM X03AHHE — PbIBE 

K. <Pop6c, A- M. 3hcop, A*- Ha66 


KpaTKO onncaHO ce30HHoe C03peBaHHe 4 bhaob reAbMHHTOB Acanthocephalus clavula, A. lucii, 
Camallanus lacustris h Bunodera luciopercae H3 OKyHfl Perea fluvaitilis. OrMeqaeTCH, hto A. clavula , 
A. lucii h C. lacustris o6Hapy>KHBaK)TCH b BHAe 3pejibix qepBen b KHmeHHHKe pbi6bi b TeneHHe Kpyrjioro 
roAa, b to BpeMH KaK y Bunodera luciopercae BbiHBAeH orpaHHMeHHbin nepHOA C03peBaHHH. B pe3yAbTaTe 
SKcnepHMeHTaAbHbix HCCAeAOBaHHH AeAaeTCH npeAnoAO>KeHHe, hto B. luciopercae ncnoAb3yeT roHaAO- 

TpO(J)HH X03HHH3, MT 06 bI BbI3BaTb H CTHMyAHpOBaTb paHHIOIO (J)a3y TaMeTOreHe3a. rOHaAOTpO(J)HH T3K>Ke 
MO>KeT aKTHBHpoBaTb SHAOKpHHHyio CHCTeMy napa3HTOB, KOTopan peryAHpyeT nocAeAyiomnn cnepMaTO- 
reHe3 h OBoreHe3. 3Ta HH(J)opMauHH ncnoAb30BaHa aah co3AaHHH THnoTe3bi ce30HHoro co3peBaHHH 
reAbMHHTOB B OKOHMaTCAbHOM X03HHHC — pbl6e. OHa T3K>Ke AaeT B03M0>KH0e o6T»HCHeHHe Ce30HH0T0 
C03peBaHHH reAbMHHTOB pbl6 B 3anOAHpHbIX H TpOnHMeCKHX 30HaX. 


BBeAeHHe 

Ce30HHan AHHaMHKa reAbMHHTOB pbi6 noABepraeTCH bo3AGhctbhio ab yx THnoB 
4>aKTopoB: BHexo3HHHHbix (cpeAa 2-ro nopHAKa) h BHyTpnxo3HHHHbix (cpeAa 1-ro 
nopHAKa). BHexo3HHHHbie OTHomeHHH Ba>KHbi jxjin noHHMaHHH npoxo>KAeHHH napa- 
3HTOM >KH3HeHHOrO UHKAa. BHyTpHX03HHHHbie OTHOUieHHH B3>KHbI AAH n03HaHHH 
nonyjiHUHOHHOH OnoAorHH w pa3BHTHH napa3HTa BHyTpH xo3HHHa KaK npoMe>KyTOM- 
Horo, TaK h OKOHMaTeAbHoro. Jlioboe B3aHMOAeficTBHe rejibMHHT—pbi6a o6fl3aTeAbHO 
BKAIOMaeT pHA (J)aKTOpOB 06OHX THnOB. B ASHHOH CTaTbe TAaBHOe BHHMaHHe yAeAH- 
eTCH (J)aKTOpaM, AeHCTByiOLUHM BHyTpH OKOHHaTeAbHOrO X03HHHa, B OCOdeHHOCTH 
pOAH SHAOKpHHHOH CHCTeMbI, eCAH OHa HTpaeT KaKyK)-AH6o pOAb B CTHMyAHpOBaHHH 
h noAAep>KaHHH npoueccoB noAOBoro co3peBaHHH reAbMHHTa, hto b kohchhom cneTe 
npHBOAHT K yAaAeHHK) HHU HAH AHHHHOK H3 TeAa 3peAOrO HepBH. 

OnncaHa ce30HHan BCTpenaeMOCTb MHornx bhaob reAbMHHTOB y npecHOBOAHbix 
pbi6. 3Ta HH(J)opMau,HH cyMMnpoBaHa b o630pax HoOOa (Chubb, 1977, 1979, 1980, 

1982). HcHO, HTO 3aKOHOMepHOCTH Ce30HH0H BCTpeuaeMOCTH OnpeAGAHIOTCH 

MHorHMH KOMnoHeHTaMH. Hs66 (Chubb, 1982) BbiABHHyA npeAnoAO>KeHHe o Heo6- 

XOAHMOCTH BbIHBHTb AAH Ka>KAOTO BHAa reAbMHHTOB rpynny COOTBeTCTByiOmHX 
4>aKTopoB, KOTopbie, KaK 6biAO noKa3aHO hah KaK npeAnoAaraeTCH, onpeAeAHioT hx 
ce30HHoe npeodAaABHHe, hhtchch BHOCTb 3apa>KeHHH h co3peBaHHe. BAaroAapn 
SBOAIOUHOHHblM B03M0>KH0CTHM, 33AO>KeHHbIM B reHOMe K3>KAOrO BHAa, AGT3AH 
MexaHH3MOB peryAHUHH 6yAyT OTAHHaTbCfl B 3aBHCHMOCTH OT BHAa H OT ero AOKaAH- 
3aUHH. J \&HHbie O T3K0H H3MeHMHBOCTH 6bIAH nOAyHeHbl AAH HeKOTOpbIX BHAOB. 

IloAeBbie HadAioAeHHH h 3KcnepnMeHTaAbHbie HCCAeAOBaHHH ho 3 boahiot npeA- 
noAO>KHTb, hto TeMnepaTypa boah, B03AencTByiomaH Ha reAbMHHTa npHMO hah 
KOCBeHHO Hepe3 noBeAeHHe h MeTa6oAH3M xo3HHHa, 3 to HanboAee Ba>KHbiH (})aKTop, 
onpeAeAHiomnn ce30HHyio Ohoaothio b cybTponHnecKHx h yMepeHHbix kahmbth- 
necKHx 30Hax MHpa. B 3anoAnpHbix h b TponHHecKHx panoHax AOMHHHpyiomyio 
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pojib AOJi>KHbi HrpaTb (J>aKTopbi HHbie, MeM TeMnepaTypa boam. BepoHTHO, TaKyio 
pojib nrpaiOT xo3HHHO-napa3HTHbie OTHOineHHH. K co>KajieHHio, npoBe^eHo Majio 
noApodHbix Hccjie^OBaHHH b 3thx paftoHax (Chubb, 1982, 1988). 

TaKne o6mne yTBep>KAeHHH hbho HeAOCTaTOHHbi. Heo6xoAHMO npoBOAHTb 3Kcne- 
pHMeHTbi, MTo6bi nojiyMHTb TOMHbie AaHHbie o B3aHMOOTHomeHHHx xo3HHHa h rejib- 
MHHTa h b to >Ke BpeMH MTo6bi CAejiaTb uiar k co3AaHHio o6meft THnoTe3bi ce30HHoro 
C03peBaHHH Bcex BHAOB. 

B TeqeHHe nocjieAHHx 10 JieT b JlHBepnyjie npoBOAHJincb SKcnepnMeHTajibHbie 
HCCJieAOBaHHH, KOTopbie cnocodcTByiOT co3A3hhk) TaKoft o6mefi rnnoTe3bi. 3 th 
H ccjieAOBaHHH KacajiHCb KHineHHbix rejibMHHTOB, BCTpeqaiomHxcH y OKyHH Perea 
fluviatilis L. 1758. 06mee HCCJieAOBaHHe napa3HTO(f)ayHbi OKyHH b 03. JIjihh TerHA 
( 03 . Bajia) 6biJio npoBeAeHO 3 hapiocom (Andrews, 1977, 1979). H3 rejibMHHTOB, 

HaHAeHHbIX B KHLIieHHHKe OKyHH, OH npOBOAHJI SKCnepHMeHTbl C Ce30HH0H BCTpenae- 

MOCTbio TpeMaTOAbi Bunodera luciopercae (Andrews, Chubb, 1980), HeMaTOAbi 
Camallanus lacustris h cKpeOHH Acanthocephalus clavula. PoA>KaHanaft6yji 
(Rojanapaibul, 1977) npoBeji AajibHeftinHH noApoOHbift aHajiH3 BCTpenaeMOCTH 
b 03. JIjihh TerHA A. clavula y ero npoMe>KyTOHHoro xo3HHHa h y pHAa Apyrnx pbi6, 
hbjihioiuhxch ero oKOHMaTejibHbiMH xo3neBaMH. SKcnepHMeHTajibHoe HccjieAOBaHHe 
nonyjiHUHOHHOH ahhhmhkh Acanthocephalus lucii y OKyHH H3 peKH OopT h KaHajia 
KJiaftA okojio TeMruiH, Tjia3ro, 6buio npoBeAeHO BparrH (Brattey, 1982). 

EcJIH pe3yJlbTaTbI 3THX HCCJieAOBaHHH o6T>eAHHHTb, OHH n03B0JIHT npn6jlH3HTbCH 
k o6u;eMy noHHMaHHio hbjichhh ce30HHoft BCTpenaeMOCTH rejibMH htob. OAHaKO 
b pe3yAbTaTe nocjieAHHx HCCJieAOBaHHH OopOeca (Forbes, 1988) 6bijin nojiyneHbi 
AaHHbie, njunocTpupyiomne ce30HHbie H3MeHeHHH, nponcxoAHiUHe b ({)yHKUHOHHpo- 
BaHHH SHAOKpHHHOH CHCTeMbI X03HHHa H B03AGHCTByK)mHe Ha OAHH H3 H33BaHHbIX 

bhaob, a HMeHHO Ha Bunodera luciopercae. Bee 3th HCCJieAOBaHHH KpaTKO cyMMHpo- 
BaHbi b ashhoh cTaTbe; noKa3aHo TaK>Ke, KaK ohh MoryT cnocodcTBOBaTb co3AaHHio 
o6meft rHnoTe3bi. 

CE30HHAA BCTPEHAEMOCTb KMLUEH HbIX rEJlbMM HTOB 

Bunodera luciopercae , BepoHTHO, OAHa H3 HanOojiee hhtchchsho H3yHaeMbix 
TpeMaTOA, BCTpenaiomHxcH y pbi6, OjiaroAapn uinpoKOMy apeajiy ee rjiaBHoro 
OKOHHaTejibHoro xo3HHHa — OKyHH h BbicoKOMy ypoBHio BCTpenaeMOCTH ee y 3 toto 
BHA a pbl6. riOApobHOCTH rOAHHHOH KapTHHbl BCTpeHaeMOCTH OblJIH BnepBbie AaHbl 

JlHHMaHOM (1940) Ha 03. Cejinrep (CCCP) . OraAHH C03peBaHHH xopomo npeACTaB- 
jieHbi TaK>Ke b paboTe MajiaxoBoft (1963). 

3aK0H0MepH0CTH BCTpenaeMOCTH h co3peBaHHH B. luciopercae b KHinenHHKe 
OKyHH BKpaTue cjieAyioiuHe. OcoOchhocth 3apa>KeHHOCTH eio HecKOJibKo mchhiotch 
b 3aBHCHMOCTH ot MecTa nccjieAOBaHHH. Ohh AaHbi b paOoTe Hs66a (Chubb, 1979). 
OObiHHo b TeneHHe jicthhx MecnueB HMeeTCH nepnoA, KorAa B. luciopercae oTcyT- 
CTByeT y OKOHHaTejibHoro xo3HHHa. MeTauepKapnn 3arjiaTbiBaiOTCH OKyHeM ot 
cepeAHHbi ao KOHua JieTa. HepBH npH>KHBaiOTCH b ero KHinenHHKe, co3peBaiOT b Tene- 
HHe oceHH h 3HMbi h npoH3BOAHT nepBbie HHua k HonOpio b 03. Cejinrep (JlnHMaH, 
1940) hjih HecKOJibKo no3AHee b Apyrnx BOAoeMax, HanpHMep b Hanajie HHBapn 
b 03. JIjihh TerHA (Andrews, 1977; Andrews, Chubb, 1980) h b 4>eBpajie b 03. Kohh- 
e3epo (MajiaxoBa, 1963). 3pejibie nepBH BCTpenaiOTCH b KHiueHHHKe OKyHH c BecHbi 
AO Hanajia JieTa; TOHHoe BpeMH 3aBHCHT ot rHApoTepMajibHbix ycjiOBHH KOHKpeTHoro 
BOAoeMa. CjieAyeT OTMeTHTb, hto y B. luciopercae co3peBaHHe ao nojioBofi 3pejiocTH 
b Tejie OKOHnaTejibHoro xo3HHHa — pbi6bi nponcxoAHT b caMbin xojiOAHbift nepnoA 
roAa. 3 to npoTHBonojio>KHo CHTyaunn, HaOjiiOAaeMOH y cjieAyiomnx bhaob, h noA- 
HHMaeT Bonpoc o tom, KaKne (})aKTopbi peryjinpyiOT 3 tot npouecc C03peBaHHH 
b xojiOAHbift nepnoA Ka>KAoro roAa. 

Camallanus lacustris TaK>Ke xopomo H3yneH h noKa3biBaeT OAHopoAHyio 
KapTHHy ce 30 HH 0 H H3MeHHHBOCTH 3apa>KeHHH Ha npoTH>KeHHH ero apeajia (Chubb, 
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1982). Bo Bcex cjiyqanx, 3 a HCKJiioqeHHeM, no>KajiyH, ouhoto, pocT qepBefi jx o nojio- 
boh 3pejiocTH h BbmejieHHe cjieuyiomero noKOJieHHH jihhhhok nponcxouHT Kpyrjibifi 
ro jx. OjxnaKO H3MeHeHHe TeMnepaTyp bo jxbi b 3aBHCHMOCTH ot ce30Ha bjihhct Ha 
CKOpOCTb pa3BHTHH C. IdCUStriS , TaK HTO B TenJIbie MeCHUbI CKOpOCTb pa3BHTHH 
Bcex CTaAHH >KH3HeHHOrO UHKJia Bbmie. 

Acpnthocephalus clavula SHupioc h Pou>KaHanaH6yji (Andrews, Rojanapai- 
bul, 1976) H3yqHjiH BCTpeqaeMOCTb A. clavula y 5 bhuob pbi6 b JIjihh Teruue. Ohh 
o6Hapy>KHJiH, mto KapTHHa 3apa>KeHHH Ka>Kuoro BHua b ochobhom onpeuejineTCH nn- 
meBblMH npHBblMKaMH X03HHH3, B TO BpeMH KaK ycnex C03peB3HHH napa3HTOB 
3aBHCHT OT HHTeHCHBHOCTH 33pa>KeHHH H aHaTOMHHeCKOTO CTpoeHHH KHUieMHHKa 
xo3HHHa. BbicoKan HHTeHCHBHocTb b kopotkom KHuieHHHKe 6jiaronpnHTCTByeT 
MaKCHMajibHOMy penpouyKTHBHOMy ycnexy y caMOK qepBen, uocTHraeMOMy b oco- 
6eHHOCTH y yrpn h y 6biqKa Cottus gobio. OjxnaKo 3uecb bb>kho OTMeTHTb, hto 
3pejibie ca mkh c aKaHTopaMH, 3aKJiioqeHHbiMH b o6ojioqKy, HMejincb y jxb yx yno- 
MHHyTbix bhaob xo3HHHa b TeqeHHe Bcero roua. CnopocTb pa3BHTHH Bcex 4>a3 
>KH3HeHHoro UHKJia ycHjiHBaeTCH npn bmcokoh TeMnepaType Boubi h 3aMe;yiHeTCH 
npH HH3KOH. BblJIO 3KCnepHMCHTaJIbHO nOKa3aHO, qTO nOJIHblH >KH3HeHHbIH UHKJI 

Ujihtch KaK MHHHMyM 132 jx hh npw TeMnepaType 8—13° (Rojanapaibul, 1977). 

Acanthocephalus lucii. Bpsrrn (Brattey, 1982) o6Hapy>KHJi ce30HHbin uhkji 
3apa>KeHHOCTH H HHTeHCHBHOCTH BCTpeqaeMOCTH A. lucii y OKyHH. MaKCHMaJIbHblH 
ypoBeHb 3apa>KeHHH Ha6jno,uaeTCH b Mae c nocTeneHHbiM noHH>KeHHeM jx o mhhh- 
MajibHoro b KOHue cjieuyiomeH 3 hm bi. HepBH, couep>KamHe anaHTopoB, 3aKjnoqeHHbix 
b o6ojioqKy, 6biJin o6Hapy>KeHbi b TeqeHHe roua. SKcnepHMeHTajibHoe 3apa>KeHHe 
OKyHH yKa3biBajio Ha to, hto TeMnepaTypa boum He OKa3biBaeT 3aMeTHoro bjihhhhh 
Ha npH>KHBaeMOCTb napa3HTa, ho BbicoKan TeMnepaTypa ycKopneT co3peBaHne h 
CMepTHOCTb 3pejibix qepBefl. 

OTHOCHTejibHO Camallanus lacustris, Acanthocephalus clavula h Acanthoce¬ 
phalus lucii cjieuyeT OTMeTHTb, hto 3pejibie qepBH MoryT BCTpeqaTbcn b TeqeHHe 
Kpyrjioro roua; 6biJio TaK>Ke noKa3aHO 3KcnepHMeHTajibHO b kb^kuom cjiyqae, hto 
CKopocTb co3peBaHHH napa3HTa B03pacTaeT c noBbiuieHHeM TeMnepaTypbi boum. 

TMnOTE3A nPMHMH CE30HH0r0 C03PEBAHHA TEJlbMMHTOB 
B OKOHHATEJlbHOM X03JIMHE — PbIBE 

H 3 BbiuienpHBeueHHbix npHMepOB co3peBaHHH rejibMHHTOB mo>kho BHueTb, qTO 
HMeiOT MecTO jx Be 3aKOHOMepHocTH. CorjiacHO nepBOH, HadjuouaeMOH y Bunodera 
luciopercae , BbiHBJieH qeTKO onpeuejieHHbiH nepnou co3peBaHHH napa3HTa BHyTpH 
OKOHqaTejibHoro xo3HHHa, qTO b uaHHOM cjiyqae npoHcxouHT b xojiouHbie Mecnubi 
rojxa. BTopan 3aKOHOMepHOCTb Ha6jnouaeTCH y Camallanus lacustris, Acanthoce¬ 
phalus clavula h Acanthocephalus lucii. B 3tom cjiyqae HeT qeTKO onpeuejieHHoro 
nepHoua co3peBaHHH, ho 3pejibie qepBH MoryT BCTpeqaTbcn b TeqeHHe Bcero rojxa, 
xoth TeMnepaTypa BOAbi OKa3biBaeT npnMoe B03AeftcTBHe Ha CKopocTb co3peBaHHH. 

3th uaHHbie no3BOJiHK)T npeunojiontHTb, hto b nepBOM cjiyqae xo3hhh kbkhm-to 
o6pa30M BjinneT Ha peryjiHunio co3peBaHHH napa3HTa. Bo btopom cjiyqae co3peBa- 
Hne napa3HTOB HenocpeucTBeHHo peryjmpyeTCH TeMnepaTypofi Boubi. 

HMeiOTcn noupo6Hbie uaHHbie, nouTBep>KuaiomHe KOHuenunio o peryjinpoBaHHH 
co3peBaHHH rejibMHHTOB xo3hhhom — pbibofi. Ph jx npHMepoB npHBOAHTCH b paboTe 
M366a (Chubb, 1982). 3to HBJieHHe Jiyquie Bcero mo>kho HabjnouaTb npn co3peBa- 
hhh HeMaToubi Philonema oncorhynchi Kuitenen-Ekbaum, 1933, KOTopan BCTpe- 
qaeTCH b nojiocTH Tejia HepKH Onchorhynchus nerka. >Kn3HeHHbiH uhkji H3yqajicn 
3KcnepHMeHTajibHO IljiauepoM h AuaMCOM (Platzer, Adams, 1967). YcTaHOBjieHO, 
qTO JinqHHKH HHB33HOHHOH TpeTbefi CTaunn nocTynaiOT ot Cyclops bicuspidatus 
b HepKy npn TeMnepaType 12°. /lajibHeHiuero jinqHHoqHoro pa3BHTHH He npoHcxouHT 
b TeqeHHe 6 Mec. (pbi6bi b B03pacTe 12—17 Mec.), ho 6bicTpbin pocT HacTynaeT 
b TeqeHHe nocjieuyiOLUHx 8—16 Mec. (pbi6bi b B03pacTe 18 — 34 Mec.). JIhhhhkh 
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qeTBepTofi ctsahh noHBHAHCb Ha 15-m Mec. nocjie 3apa>KeHHH, a noMTH 3pejibie 
qepBH o6Hapy>KeHbi b noAOCTH Tejia pbi6 k 12-My Mec. b3hthh npo6. PL/iauep h Aasmc 
paccMaTpHBaiOT AAHTeAbHbift nepHOA pa3BHTHH HeMaTOA KaK aAanTaunio k hh3khm 
TeMnepaTypaM boam h uHKjiy co3peBaHHH pbi6, hbjihiou;hxch hx xo3neBaMH. 
B 03 . KyJibTyc aBTopbi o6Hapy>KHjiH cymecTBOBaHHe y HepKH qeTbipexroAHHHoro 
UHKjia, AAnmerocn ot MOMeHTa BbiKjieBa H3 hkphhkh ao HepecTa sthx pbi6; >KH3HeH- 
Hbift uhkji P. oncorhynchi 0Ka3ajicn paBeH no npoAOA>KHTeAbHOCTH >KH3HeHH0My 
UHKJiy ee xo3HHHa. B to BpeMH, kotas y xo3HHHa nponcxoAHA HepecT, caMKH HeMaTOA 
COAep>KajIH B MaTKe aKTHBHbIX AHHHHOK nepBOft CTaAHH pa3BHTHH. Cyclops bicu- 
spidatus MHoroHHCJieHHbi b 03 . KyAbTyc b TeqeHHe Bcero roAa h hbahiotch rjiaBHOH 
nHiueft HepKH. 3apa>KeHne moaoah pbi6, BeponTHO, nponcxoAHT rjiaBHbiM o6pa30M 
b HHBape h (J^eBpajie, a MHrpHpyeT OHa b Mope b anpejie, HMen y>Ke BbicoKHft ypoBeHb 
3apa>KeHH0CTH. Pa3BHTne P. oncorhynchi ao ctbahh noMTH 3pejibix qepBeft b noAOCTH 
Tejia 3aBepmaeTcn b to BpeMH, KorAa B03pacT pbi6 cocTaBjineT 32 Mec. h KorAa ohh 
HanHHaioT B03BpamaTbcn b npecHbie boam Ha HepecT. Poct roHaA xo3HHHa h HeMa- 
TOAbi npoHexoAHT oAHOBpeMeHHo, Tan hto HepKa b ycTbe p. OpeH3ep b ceHTndpe 
coAep>KHT qepBeft c hhuamh b MaTKe, b to BpeMH KaK b 03 . KyAbTyc b ceHTndpe 
Ha6AioAaAHCb MopyAbi h HeKOTopoe KOAHHecTBO ahmhhok. Pbi6bi, HepecryiomHe 
b Hon6pe, coAcp>KaT caMOK P. oncorhynchi , mbtkh KOTopbix HanoAHeHbi AHqHHKaMH. 
TaKHM o6pa30M, h xo3hhh h napa3HT npH6biBaiOT Ha HepecTHjinme b 3peA0M coctoh- 
HHH. Rjiauep H AaSMC BblABHHyAH THnOTe3y O TOM, MTO C03peBaHHe X03HHHa H 
napa3HTa 3aBHCHT OT ropMOHOB X03HHHa. 

PE3yjlbTATbI HCCJlEAOBAHHfl 

B ashhoh CTaTbe npHBeAeHbi pe3yAbTaTbi HCCAeAOBaHHH. I1 oapo6hocth o6 
3KcnepHMeHTax h MeTOAHKax 6yAyT HaneqaTaHbi b Apyroft nydAHKauHH no3AHee. 

Kan ynoMHHajiocb Bbirne, penpoAyKTHBHbift uhka HeKOTopbix reAbMHHTOB,a TaK>Ke 
ApyrHX napa3HT0B B UeAOM, nO-BHAHMOMy, CBH3aH C >KH3HeHHbIM UHKAOM X03HHHa. 
TeopeTHHecKH sto mo>kct 6biTb pe3yAbTaT0M toto, hto h napa3HT h xo3hhh HcnoAb- 
3yiOT oahh h Te >Ke CHrHajibi OKpy>Kaiomeft cpeAbi (HanpHMep, TeMnepaTypy) hah 
hto napa3HT HcnoAb3yeT cnmaA, nocrynaiomHH ot xo3HHHa (bo3mo>kho, ropMO- 
HaAbHblfi) . 

ripHMepoM OTHOuieHHH BToporo THna hbahctch Bunodera luciopercae h ee 
X03HHH — OKyHb. PipH HCCAeAOBaHHH B3aHM0CBH3H TaKOTO THna, TAC pa3BHTHe 
napa3HTa nponcxoAHT 3hmoh, B03HHKai0T TpH Bonpoca. Mto CTHMyAHpyeT penpo- 
AyKTHBHoe pa3BHTHe napa3HTa? KaKHM o6pa30M napa3HT H36eraeT npo6AeMy 
bahhhhh cHH>KaiomeftcH TeMnepaTypbi boam? ^to ynpaBAneT pa3BHTneM nocAe 
toto, KaK oho y>Ke HaqaAOCb? B npeACTaBAeHHoft jxajiee AHCKyccnn AeAaeTcn 
nonbiTKa OTBeTHTb Ha 3th Bonpocbi b cBeTe HacTonmHx pe3yAbTaT0B. 

Mto HBAneTCH CTHMyAOM penpoAyKTHBHoro pa3BHTHH y B. luciopercae ? ripe>KAe 
qeM ACTaAbHO o6cyAHTb stot Bonpoc, bb>kho noHHTb npnpoAy penpoAyKTHBHoro 
UHKAa xo3HHHa. OnyHb HMeeT onpeAeAeHHbift ce30H pa3MH0>KeHHH, ero HepecT 
b 6 pHTaHCKHx BOAax nponcxoAHT b Mae. PIocAe HepecTa, no-BHAHMOMy, HMeeT 
MecTO KopoTKHH nepHOA, KorAa pbi6bi He pearnpyiOT Ha roHaAOTpo(})HHbi. B TeqeHHe 
3toto nepHOAa ypoBeHb 3HAoreHHoro roHaAOTpo(J)HHa TaK>Ke caMbift hh 3 khh. Flo Mepe 
toto KaK b aBrycTe h ceHTn6pe yMeHbuiaeTCH aahhb ahh, HaqHHaeTcn raMeToreHe3 
h noBbimaeTCH ypoBeHb coAcp>KaHHH THnocJ)H3apHoro roHaAOTpocj)HHa. B pa3BHTHH 
TOHaA X03HHH3 Ha6AK)AaeTCH nOAOBOH AHM0p(j)H3M. 3 tO pa3BHTHe 3HaqHTeAbH0 
6biCTpee y caMua, qeM y caMKH. CaMUbi OKyHH o6biqHO noAHOCTbio co3peBaiOT 
k KOHuy okth6ph—H aqaAy Hon6pn h 3aTeM HaxoAHTcn b coctohhhh «noKon» ao 
H epecTa b KOHue BecHbi. Y caMOK, c Apyroft cTopoHbi, Ha6AK)AaeTcn MeAAeHHoe 
C03peBaHHe b TeqeHHe Bceft 3HMbi h 3aTeM 6biCTpoe pa3BHTHe raMeT, CBH3aHHoe 
c noBbimeHHeM TeMnepaTypbi b HaqaAe BecHbi. 

TaMeToreHe3 y OKyHH, no KpaftHeft Mepe Ha paHHHx CTaAHnx, oqeHb qyBCTBH- 
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TejieH k (})0T0nepH0Ay. ITouBep>KeHHOCTb ujiHTejibHOMy (})OTonepHOuy oceHbio npn- 
bouht k 3aMe;yieHHK) raMeToreHe3a, CBH3aHHOMy c noHH>KeHHeM ypoBHH rnno^H- 
3apHbIX rOHaAOTpO(})OB. IT0U06HbIH, XOTH HeCKOJIbKO MeHee Bbipa>KeHHbIH, 3(J)(J)eKT 
mo>kho Bbi3BaTb 3KcnepHMeHTajibH0, yKopa^HBan jxjuuiy jx hh BecHOH. ITapajuiejib- 
Hbie H3MeHeHHH B UHTOJIOrHH THnO(})H3apHOrO rOHaAOTpo4)HHa, ypOBHHX CO^ep>KaHHH 
roHaAOTpocJ)HHa h raMeToreHe3e b HaniHx SKcnepHMeHTax iio3bojihk)t npeunojio- 
>KHTb, mto OKyHb BOcnpHHHMaeT yMeHbiiieHHe (})OTonepHOAa KaK cnmaji OKpy>Kaio- 
men cpeubi k Hanajiy BbiuejieHHH roHauoTpO(})HHa H3 rHno(|)H3a, hto 3aTeM npHBOUHT 
k Hanajiy raMeToreHe3a. Tot (})aKT, hto cxopocTb pa3BHTHH y caMuoB h caMOK pa3- 
JiHHHan, b to BpeMH KaK ypoBHH coj3,ep>KaHHH rHno(})H3apHoro roHa^OTpo(J)HHa 
o^HHaKOBbi y o6ohx nojioB, no3BOJiHeT npeunojio}KHTb, hto upyroft (f>aKTOp, tbkoh, 
KaK TeMnepaTypa, bo3mo>kho, HrpaeT Ba>KHyio pojib b peryjinpOBaHHH ckopocth 
pa3BHTHH raMeT, nocjie toto KaK oho y>Ke Haqajiocb. 3to TaK>Ke CBHueTejibCTByeT 
o tom, hto roHa,noTpo(})HH uencTByeT KaK CTHMyji raMeToreHe3a xo3HHHa. 

Pa3BHTHe Bunodera luciopercae nponcxouHT c ouHHaKOBOH CKopocTbio y caMuoB 
H caMOK X03HHHa. Pa3JIHHHe B CKOpOCTH pa3BHTHH Me>KUy rOHa^aMH JX Byx nOJIOB 
X03HHH3, a T3K>Ke TOT (})aKT, HTO COTJiaCHO UHTOJIOrHHeCKHM UaHHbIM CTepOHUOreHe3 
npoHCxo^HT napajuiejibHO raMeToreHe3y, noKa3biBaeT Majiyio BepoHTHOCTb toto, 
hto napa3HT ncnojib3yeT CTeponubi xo3HHHa KaK cnrHaji k Hanajiy pa3MHO>KeHHH 
(Bonpoc 6yjxer paccMOTpeH no3UHee). 3to jxae t B03M0>KH0CTb npeunojio>KHTb, 
hto roHa^OTponHH xo3HHHa — 3to Handojiee BepOHTHbiH suuoreHHbiH cnrHaji k Ha- 
najiy raMeToreHe3a y napa3HTa. JXauuue, no3BOJiHK)iUHe cuejiaTb 370 yTBep>KueHHe, 
06cy>KAaK)TCH HH>Ke. 

KaKHM o6pa30M Bunodera luciopercae pemaeT npodjieMy oceHHero noHH>KeHHH 
TeMnepaTypbi bo ubi? Ba>KHO nounepKHyTb, hto B. luciopercae reTepoTepMHoe 
>KHBOTHoe, t. e. hto oho qyBCTBHTejibHO k KOJie6aHHHM TeMnepaTypbi OKpy>KaiomeH 
cpe^bi. Korua napa3HTa yuajiniOT H3 xo3HHHa h KyjibTHBHpyiOT in vitro, y Hero 
Hadjiio^aiOTCH onpeuejineMbie TeMnepaTypoii H3MeHeHHH b ckopocth raMeToreHe3a, 
conyTCTByiomHe ce30Hy, Korua npoBOUHTCH 3KcnepHMeHT. PIosTOMy napa3HTbi, 
KyjIbTHBHpyeMbie oceHbio HJIH 3HMOH, HMeiOT MaKCHMaJIbHyiO CKOpOCTb pa3BHTHH 
npn TeMnepaType okojio 10°, b to BpeMH KaK B. luciopercae , KyjibTHBnpyeMan 
BecHOH, HMeeT 6ojiee BbicoKyio onTHMajibHyio TeMnepaTypy. 

C upyron cTopoHbi, Kor^a B. luciopercae HaxouHTCH b xo3HHHe, ee raMeToreHe3 
npoTeKaeT HopMajibHO npn TeMnepaType OKpy>KaiomeH cpeubi okojio 4°, b to BpeMH 
KaK y napa3HTOB, yuajieHHbix H3 xo3HHHa n KyjibTHBHpyeMbix in vitro, HadjnouaeTCH 
npeKpameHne raMeToreHe3a, a b OTuejibHbix cjiynanx — (fiaKTHHecKoe 3aMe,zyieHHe 
npouecca. 3to no3BOJineT npeunojio>KHTb, hto co3peBaHne napa3HTa mo>kho KaTa- 
jiH3HpOBaTb ropMOHaMH xo3HHHa. TaKaH peaKUHH, pa3yMeeTCH, mo>kct 6biTb pe- 
3yjibTaTOM cHH>KeHHH nniueBoro npouecca. C upyroii CTopoHbi, uodaBJieHHe roHauo- 
Tpoc})HHa Kapna hjih jiococh k KyjibTypajibHOH >khakocth npHBOUHT k BOCCTaHOBJie- 
hhk) HOpMajibHoro raMeToreHe3a. KpoMe Toro, HHKy6npoBaHne MeMdpaH B . lucio¬ 
percae c HOunpOBaHHbiM roHauoTpoc})HHOM jiococh noKa3biBaeT npncyTCTBne y na- 
pa3HTa cneun(|)HHecKHx peuenTopoB, BOcnpnHHMaioiuHX roHauoTpo(})HH. Tpa(})HKH 
uaHHbix noKa3biBaiOT, hto y B. luciopercae ecTb peuenTOpbi, BocnpnHHMaiomHe 
dojibinne hjih MeHbinne KOJinnecTBa roHauoTpo({)HHa pbi6. Tot (})aKT, hto napa3HT 
odjiauaeT peuenTopaMH, BOcnpHHHMaioiuHMH roHauoTpo(})HH, h pearnpyeT Ha 
roHauoTpoc^HH, HBJineTCH BecKHM nouTBep>KueHHeM rnnoTe3bi, corjiacHO kotopoh 
napa3HT ncnojib3yeT roHauoTpoc})HH xo3HHHa KaK cnrHaji k Hanajiy raMeToreHe3a h, 
BepOHTHO, k nouuep>KaHHio paHHHx CTauHH raMeToreHe3a, t3khm o6pa30M jx aBan 
B03M0>KH0CTb HanaTb npoueccbi co3peBaHHH npn hh3khx TeMnepaTypax OKpy>Kaio- 
men cpeubi. 

Mto peryjinpyeT pa3BHTne B. luciopercae , Korua oho y>Ke Hanajiocb? XtaHHbie, 
npnBeueHHbie Bbirne, CBnueTejibCTByiOT o tom, hto B. luciopercae ncnojib3yeT 
nepBOHanajibHO BbicoKHe ypoBHH roHauoTpo(})HHa OKyHH, HTodbi CTHMyjinpoBaTb 
Hanajio hjih nouuep>KHBaTb paHHHe cthuhh raMeToreHe3a. ITocjie nepBOHanajibHoro 
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pe3Koro no/rbeMa ypoBHH coAep>KaHHH roHaAOTpocj)HHa b KOHue aBrycTa—ceimidpe 
ypoBeHb 3tot na^aeT h ocTaeTCH itoctohhho hh3khm nonra ao caMoro Hanajia 
HepecTa b KOHue BecHbi. IloaTOMy MajiOBepoHTHO, mto Ha B. luciopercae B03Aen- 
CTByiOT npeHMymecTBeHHO roHaAOTpoc})HHbi xo3HHHa Ha npoTH>KeHHH ee penpoAyK- 
thbhoto UHKJia. 3Ty H^eio noATBep>KAaiOT jiBe jihhhh AaHHbix. 

Bo-nepBbix, B. luciopercae , KyjibTHBHpyeMan in vitro, noKa3biBaeT B03pocmyio 
CKopocTb co3peBaHHH roHaA, Kor^a k cpe^e KyjibTypbi AodaBjiniOT onpeAejieHHbie 
CTepOH^bl n03B0H0HHbIX. ScTpaAHOJI, TeCTOCTepOH H npOrOCTepOH BbI3bIBaiOT yCKO- 
peHHe co3peBaHHH ao onpeAejieHHoro ypoBHH, ho B03AencTBHe acTpaAHOJia 3HanH- 
TejibHo CHjibHee, neM jnodoro H3 aB yx Apyrnx CTepoHAOB. Kan ynoMHHajiocb paHee, 
KapTHHa CTepoHAoreHe3a xo3HHHa He KOppejmpyeTCH c co3peBaHHeM napa3HTa 
in vivo. O^HaKO Ha 6ojiee no3AHHx cTaAHHx cnepMaToreHe3a h bo BpeMH ooreHe3a 
mo>kho onpeAejiHTb kjictkh, cBH3aHHbie c roHa^aMH napa3HTa, KOTopbie hmciot 
CHJIbHOe yjIbTpaCTpyKTypHOe CXOACTBO C KJieTKaMH, npOH3BOAHLU,HMH CTepOH^bl, 
o6jiaAaiouj,HMH rjiaAKHM 3HAonjia3MaTHnecKHM peTHKyjiyMOM, bhcokoh miOTHOCTbio 
jinnHAHbix Kanejib h ApyrHMH xapaKTepHCTHKaMH. KpoMe Toro, H3BjieneHHe Tma- 
TejibHO npoMbiTOH TKaHH B. luciopercae npH noMomn opraHHnecKHx pacTBopHTejieft, 
nocAeAyiomaH OHHCTKa h HccjieAOBaHHe c Hcnojib30BaHHeM paAHOHMMyHOJiorHHe- 
CKoro MeTO^a noKa3ajiH npncyTCTBHe y napa3HTa AOCTaTOHHO bmcokhx m/mnecTB 
acTpa^HOJia, TecTOCTepOHa h KopTH30Jia. KoHueHTpaunn 3CTpaAHOJia 6buia 3HanH- 
TejibHO Bbirne, neM KOHueHTpaunn AByx nocjieAHHx. ScTpaAnoji He hbahctch CTepon- 
AOM, KOTOpbiH odbiqHO o6Hapy>KHBaiOT b njia3Me KOCTHCTbix pbi6.: ecjiH ynecTb to, 
b KaKHx KOJiHnecTBax oh 6biji o6Hapy>KeH, npeACTaBJineTCH MajiOBepoHTHbiM, mto 
oh 6h\j\ a6cop6npOBaH H3 TKaHen xo3HHHa. Ohobhaho, hto Heo6xoAHMO pacuiHpHTb 
HccjieAOBaHHH b 3toh o6jiacTH, ho yjibTpacrpyKTypHbie AaHHbie b coneTaHHH 
c pe3yjibTaTaMH paAHOHMMyHOJiorHHecKHx Hccjie^oBaHHH yde^HTejibHo CBHAeTejib- 
CTByiOT o tom, HTO B. luciopercae MO>KeT CHHTe3HpoBaTb scTpaAHOJi h hto ee roHaAbi 
MoryT pearnpoBaTb Ha 3tot CTepOHA- Tot cJ)aKT, mto cnepMaToreHe3 h ooreHe3, 
no-BH^HMOMy, pearnpyiOT Ha acTpaAHOJi, HecKOJibKO Heo6bineH, ho H3BecTHbi Apyrne 
noAo6Hbie cncTeMbi (de Flaming, 1974). CncTeMa roHaA napa3HTa TaK>Ke pearnpyeT 
Ha TeCTOCTepOH, HO OHH, BepOHTHO, apOMaTH3HpyiOTCH AO 3CTpaAHOJia, KOTO¬ 
pbiH HBJineTCH rjiaBHbiM cTepoHAHbiM ropMOHOM, onpeAejieHHbiM ao HacTonmoro 
BpeMeHH. 

YAbTpacTpyKTypHbie HCCJieAOBaHHH TaK>Ke noKa3ajiH, hto B. luciopercae o6jia- 
AaeT CJIO>KHOH HeftpOCeKpeTOpHOH CHCTeMOH, KOTOpaH COCTOHT H3 KOAbUa BOKpyr 
KHUieHHHKa H paAHajIbHblX HepBOB, npHCOeAHHHK)IU,HXCH K paHOHy TOHaA H AaTe- 
paAbHbiM nojiHM >KeATOHHHKOB. 3Ta CHCTeMa, no-BHAHMOMy, coAep>KHT nenTHAep- 
THnecKHe h KaTexoAaMHHeprHnecKHe HefipoHbi, KOTopbie CHHancnpyiOT c ropMO- 
HajibHbiMH odAacTHMH roHaAbi. ITpHpoAa HeftpoceKpeTopHbix npoAyKTOB eme tohho 
He ycTaHOBAeHa, ho ypoBeHb coAep>KaHHH HeftpoceKpeTopHoro MaTepna^a BapbH- 
pyeT napaAAeAbHO c penpoAyKTHBHbiM uhkjiom napa3HTOB. 

Xoth AaHHbie eme He BnojiHe hchm, BepOHTHO, HaHAynuiaH THnoTe3a, o6T)Hchhio- 
man 3 tot THn B3aHMOOTHOuieHHH, cAeAyioman. B. luciopercae HcnoAb3yeT roHaAO- 
TpocJ)HH xo3HHHa, HTodbi HanaTb h cTHMyjiHpoBaTb paHHioio (J)a3y raMeToreHe3a. 
Bo3MO>KHbiM npeHMymecTBOM a^ih napa3HTa hbahctch to, mto no3BOJiHeT eMy 
co3peBaTb b OTHOCHTeAbHO HedAaronpHHTHbix ycAOBHHx 3HMHefl TeMnepaTypbi boah. 
ToHaAOTpocJ)HH TaK>Ke, BepOHTHO, aKTHBHpyeT 3HAOKpHHHyio cHCTeMy caMHx napa- 
3htob, mto 3aTeM peryAHpyeT nocAeAyiomnn cnepMaToreHe3 h OBoreHe3. H3 yAbTpa- 
CTpyKTypHbix HCCAeAOBaHHH cTaHOBHTCH OHeBHAHbiM, hto aKTHBau,HH HeftpoceKpe- 
TOpHOH CHCTeMbI npeAHieCTByeT CeKpeUHH KAeTOK, npOH3BOAHIIJ,HX CTepOHAbl. 3to 
n03B0AHeT npeAnOAO>KHTb, MTO npOH3BOACTBO CTepOHAOB, B03M0>KH0, KOHTpOAHpy- 
eTCH HeftponenTHAaMH, KaK y HaceKOMbix h no3BOHOHHbix. TpyAHO oueHHTb, ao 
KaKOH CTeneHH 3HAOKpHHHan CHCTeMa caMHx napa3HTOB KOHTpOAHpyeT pa3BHTHe 
He3aBHCHMO ot TeMnepaTypbi. OAHano HccAeAOBaHHH in vivo cBHAeTejibCTByiOT 
06 ycTOHHHBOM pa3BHTHH 3AeMeHTOB roHaA 3hmoh npH OKpy>KaiomeH TeMnepaType 
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okojio 4°. noaTOMy npeACTaBjineTCH BeponTHbiM, mto no KpanHen Mepe b 3tom 
cjiynae y napa3HTa HMeeTcn cjio>KHaH SHAOKpnHHan cncrreMa, no3BOJiniomaH eMy 
6bITb B HeKOTOpOH CTeneHH He3aBHCHMbIM OT H3MeHeHHH OKpy^aiOUXeH CpeAbl. 

nOnbITKA C03AAHH5I rwnOTE3bI CE30HH0T0 C03PEBAHHA TEJlbMM HTOB 
B OKOHMATEJlbHOM X03AHHE — PbIBE 

Ecjih Ha6jnoAeHHH, cyMMnpoBaHHbie Bbiine, jxjih B. luciopercae mo>kho npnMe- 
HHTb UinpOKO, TO OHM A^IOT 06 T>HCHeHHe AByX 3aKOHOMepHOCT6H Ce30HH0r0 C03peBa- 
hhh, Ha6jnoAaeMoro, b naemocTH, y OKyHH h y rejibMHHTOB pbi6 b yMepeHHbix 
uinpoTax. Co3peBaHne rejibMHHTa CTHMyjinpyeTcn hjih HenocpeACTBeHHO TeMnepa- 
Typon boam — cnmajiOM, nocTynaiomnM H3 cpeAbi, KaK y Acanthocephalus clavula, 
A. lucii n Camallanus lacustris , hjih kocbchho — no cnmajiy roHaAOTpocjiHHa 
xo3HHHa. Ecjih AajibHeHiHHe HCCJieAOBaHHH AOKa>KyT npaBHjibHOCTb 3 toh rnnoTe3bi, 
3T0 HBHTCH Ba>KHbIM UiaTOM K HaiHCMy nOHHMaHHIO npOUeCCOB C03peBaHHH rejibMHH¬ 
TOB b oKOHnaTejibHOM xo3HHHe — pbi6e. 

YnacTne roHaAOTpo(j)HHa xo3HHHa TaK>Ke HBjineTcn noTeHunajibHbiM MexaHH3- 
mom, CTHMyjinpyiomHM co3peBaHne nojinpHbix h TponnnecKnx bhaob rejibMHHTOB 
b hx oKOHnaTejibHOM xo3HHHe — pbi6e, TaK KaK b 3thx panoHax Mnpa KOJie6aHHH 
TeMnepaTypbi BOAbi TaK Majibi b TeneHHe ro^a, hto BpHA Jin MoryT cjiy>KHTb cnmajiOM 
k Hanajiy co3peBaHHH napa3HTOB. 
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ON THE HYPOTHESIS OF SEASONAL MATURATION OF HELMINTHS IN THE FISH 

DEFINITIVE HOST 

K. C. Forbes, D. M. Ensor, J. C. Chubb 
SUMMARY 

The seasonal maturation of four species of helminiths, Acanthocephalus clavula, A. lucii, 
Camallanus lacustris and Bunodera luciopercae, from the perch Perea fluviatilis is briefly described. 
It is noted that A. clavula, A. lucii and C. lacustris are found as mature worms in the intestine of the 
fish host throughout the year, whereas in Bunodera luciopercae there is a limited season of matura¬ 
tion. As a result of experimental studies it is suggested that B. luciopercae uses host gonadotrophin 
to initiate and stimulate the early phase of gametogenesis. The gonadotrophin may also activate the 
parasites’own endocrine system, which then takes over control of subsequent spermatogenesis and 
oogenesis. This formation is used for a hypothesis for seasonal maturation of helminths in the fish 
definitive host. It also provides a potential explanation for seasonal maturation of helminths of 
fishes in polar and tropical zones of the world. 



